PmrAB and PhoPQ Variants in Colistin-Resistant Enterobacter spp. Isolates in Korea.
In this study, we investigated the amino acid variations and mRNA expression of PhoPQ and PmrAB two-component regulatory systems in colistin-resistant Enterobacter cloacae isolates from Korea. We determined the nucleotide sequences of phoP, phoQ, pmrA, and pmrB in 51 colistin-resistant, 5 colistin-susceptible, and 8 skip-well isolates and consequently, the corresponding amino acid sequences as well. PhoPQ and PmrAB sequences showed large variations among the isolates (14, 67, 20, and 68 sites, respectively). Although there was some discrepancy between the genes, the colistin-resistant E. cloacae isolates were grouped into four clades and the susceptible isolates were grouped into two clades. We did not find any distinct amino acid substitutions associated with colistin resistance. Furthermore, mRNA expression of phoQ and pmrB was not significantly higher in the colistin-resistant isolates. Our data suggests that the colistin resistance mechanisms might be different in E. cloacae when compared to other gram-negative bacteria.